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Abstract

:

Simple Summary


Weaning is a key moment in the pig’s life that is often fraught with stress and immunosuppression. Poor handling of piglets during weaning compromises their health and performance, potentially resulting in increased expenditure on veterinary medicines. Therefore, the aim of this work is to design a quick scan calculator, a multi-criteria assessment tool, built upon ten indices based on hygienic and handling measures. These indices encompass pre-weaning handling, batch management, biosecurity, water and feed management, health programs, stockmen training, temperature, ventilation, and floor conditions and density. Each index receives a maximum score of 10, and the cumulative score reflects the degree of adequacy of on-farm management, with a perfect score being 100. Field testing across 23 farms unveiled the highest scores for floor conditions and density, along with pre-weaning handling and health programs. Conversely, temperature, ventilation, water management, and stockmen training scored lower. The average farm score stood at 56.12 out of 100. Importantly, the calculator’s score correlated significantly with key post-weaning piglet health and productivity parameters. By focusing on the indices with lower scores, farms can improve management, hygiene practices, and preventive measures, ultimately reducing medication use and enhancing overall piglet welfare.




Abstract


Weaned piglets, being immature, demand careful handling to mitigate post-weaning stress in order to avoid immunosuppression and the use of antimicrobials to palliate the effects of disease outbreaks due to poor management. The objective of this work is to design a quick scan calculator or multi-criteria evaluation model of management for weaned piglets, founded on 10 critical indices covering post-weaning management aspects based on hygienic measures and management of facilities and animals. These include pre-weaning handling, batch management, biosecurity, water management, feed management, health program, stockmen training, temperature, ventilation, and floor conditions and density to relate handling and hygiene practices with farm performance and the consumption of veterinary medication. Each index carries a maximum score of ten, with evaluations derived from different management factors that make up each index (from three to eight factors were evaluated per index). Their cumulative score reflects the degree of adequacy of on-farm management. Therefore, a perfectly managed farm would achieve 100 points. The calculator underwent testing on 23 intensive farms with a total population of close to 16,000 sows and more than 400,000 weaned piglets, revealing the highest mean scores in floor conditions and density (8.03 out of 10) and pre-weaning handling and health programs (6.87 and 6.28, respectively). Conversely, the lowest scores corresponded to temperature, ventilation, water management, and stockmen training (4.08, 4.32, 4.81, and 4.93, respectively). The assessed farms averaged a global score of 56.12 out of 100 (from 37.65 to 76.76). The calculator’s global score correlated with key post-weaning productivity and piglet health indicators, such as the feed conversion ratio, mortality rate, and piglet production cost, with r values of −0.442, −0.437, and −0.435, respectively (p < 0.05). Additionally, it negatively correlated with medication costs per piglet (r = −0.414; p < 0.05) and positively with annual farm productivity (r = 0.592; p < 0.01). To enhance management, hygiene, and prevention, farms should prioritize addressing indices with the lowest scores, thereby reducing medication consumption and enhancing productivity and health outcomes. Additionally, this quick scan calculator can be used for benchmarking purposes.
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1. Introduction


Weaning is the most critical and stressful period in the productive life of pigs. The start of the post-weaning phase is characterized by significant social and physiological changes because piglets are separated from the sow, transitioned to solid feed, and placed in new facilities and social groups [1,2]. In the context of existing commercial weaning methods, these changes can lead to stress and increase susceptibility to disease, morbidity, mortality, suboptimal growth performance, and costs [3,4,5]. For instance, immunosuppression may increase susceptibility to gastrointestinal diseases, which requires treatment or management to reduce this effect. Consequently, psychosocial stress is a major factor driving gastrointestinal tract pathophysiology and disease susceptibility [6]. These social and physiological stresses are not easily avoidable but they can be alleviated through proper management and hygiene, thereby enhancing animal welfare and achieving improved productivity and health outcomes [2,7].



Until recently, part of the problems derived from stress and poor hygiene and management conditions on farms were mitigated through preventive therapy measures, basically including the use of antimicrobials in feed or water, such as colistin or zinc oxide. However, the increased concern regarding bacterial resistance and social demands [8] has limited the possibilities of antibiotic prevention. In this regard, the European Food Safety Authority (EFSA) and the European Medicines Agency (EMA) published a set of measures to reduce the need for antimicrobial treatments in animal breeding in the EU and the resulting impacts on antimicrobial resistance [9].



Currently, there are protocols for assessing animal welfare, such as “Welfare Quality” [10], as well as studies proposing management measures and factors to consider in order to improve the productivity and health outcomes of farms [11,12,13,14] or studies evaluating measures to reduce the use of antimicrobials [5,15,16,17,18,19,20,21]. In this sense, some of the factors that improve productivity include the number of pigs per pen and the type of feeders [14], as well as biosecurity elements, such as the implementation of an all-in, all-out protocol or the practice of changing clothes and boots between different groups of pigs to prevent infectious diseases [12]. However, there is a need for indices and assessment schemes for overall management and hygiene on farms, which include aspects related to biosecurity, production flow, batch dynamics, a reduction in antimicrobial use, and animal welfare from the handling of facilities perspective.



Therefore, the objective of this study was to design a quick scan calculator based on handling and hygiene indices to evaluate the hygienic sanitary conditions and husbandry and management practices during the post-weaning phase. Additionally, to validate this calculator, the scores obtained for the different indices in a set of farms are correlated with their productivity, health, and cost results. Finally, these scores could be used for on-farm self-monitoring and benchmarking purposes. Therefore, if poor management of piglets during weaning compromises their health and performance, it may lead to increased spending on veterinary medicines. It is expected that farms with improved handling and hygiene practices during the post-weaning phase have higher productivity, better health outcomes, and reduced costs compared to farms with suboptimal practices.




2. Materials and Methods


2.1. Data Source


The study was performed with a sample of 23 intensive commercial farms, located in the southern region of Spain, with a total population close to 16,000 sows and total yearly production slightly exceeding 400,000 weaned piglets. Those farms amounted to a total of 242 post-weaning rooms, where every facility and piece of equipment were evaluated, including both pre-weaning and post-weaning handlings. When the farms were visited, facilities and management practices affecting 6 batches simultaneously were evaluated (since, on average, the post-weaning phase lasted 6 weeks in the 23 farms); therefore, 11.5% of the yearly batches would have been assessed in each farm because these farms produced weekly batches. This prospective study involved the collection of data for the calculator directly on the farms. Following the farm evaluations, information regarding productive and health parameters was requested. This approach was adopted to prevent any pre-existing knowledge, which could influence the objectivity of the farm assessment.




2.2. Methodology for Evaluating the Indices and Factors of the Quick Scan Handling and Hygiene Calculator


Data collection and evaluation of the handling, hygiene, health, and facility conditions of each farm were carried out through farm visits and interviews with farmers based on a questionnaire that comprised all those topics. That information was registered in an Excel© spreadsheet designed as a quick scan calculator, which includes information on 10 indices to evaluate different management factors (Table 1). This calculator was designed without any prior knowledge of the evaluated farms. These indices were designed based on pig production standards [22] and studies on animal welfare, husbandry, handling, and hygiene [2,7,23,24,25]. Each index was considered a limiting factor that, on its own, could trigger any health or production problem for any farm, and was scored up to 10 points. The last three indices (temperature management, room ventilation management, and room floor type and density) were evaluated individually for each post-weaning room (Table 1), so the farm’s score for these indices was the mean score of all the post-weaning rooms within the corresponding farm.



The score for each index comes from the partial scores assigned to specific management factors (from 3 to 8 factors per index; Table 1) based on the importance given to them by different authors [2,7,22,23,24,25]. The weight given to each factor, or partial score within an index (Table S1), was agreed upon by the authors and contrasted with expert swine veterinary consultants. The assessment of factors was resolved using a checklist, aiming for the simplest possible answer, which could be either the presence or absence of good practice or several categories of response. The highest score (10 out of 10) for each index corresponded to perfect handling, hygiene, and facilities, and the score obtained for each index depends on the sum of the scores for each evaluated management factor. A farm with perfect management and hygiene would achieve a total score of 100 points.




2.3. Evaluation of the Productive and Health Parameters of the Farms


The mean productive and health results of each farm were evaluated over a one-year period to compare these with the scores obtained in the calculator’s indices. The collected data included the mean number of reproductive sows in the farm; annual productivity (piglets weaned per sow per year, PWSY); pre-weaning piglet mortality rate (%); piglet weight during weaning (kg); cost of weaned piglet (EUR), including costs related to sows (replacement cost, feed, mating, etc.); post-weaning average daily gain (ADG) (g/d); post-weaning feed conversion ratio (FCR); post-weaning medication costs (EUR) per weaner (considering all veterinary drugs, including antimicrobials and any commercial product requiring veterinary prescription); post-weaning piglet mortality rate (%); post-weaning total cost per piglet (feed, husbandry, and medication) (EUR/piglet); and post-weaning cost per kg of live weight (LW) produced (EUR/kg LW).




2.4. Statistical Analysis


IBM SPSS® Statistics version 22 software was used to perform the statistical analyses. The descriptive statistics were calculated for productive and health parameters, as well as for the scores of the calculator indices of all the farms. Subsequently, Pearson correlation coefficients between these scores and the productive and health results of the farms were calculated to estimate their possible linear association (asterisks in the tables indicate significant correlations).



Additionally, the farms were grouped into quartiles based on PWSY and medication costs per piglet during the post-weaning phase. Parametric tests were applied once the normality of the variables involved was verified. An ANOVA test was conducted, followed by a Student–Newman–Keuls test, to analyze the distribution of differences among the quartile groups in relation to the overall score of the quick scan handling and hygiene calculator and the productive and health outcomes. Different superscripts (a b) have been used to indicate significant differences (p < 0.05) between groups.





3. Results


The descriptive statistics of the productive and health results of the farms studied are shown in Table 2. The mean annual productivity was 24.60 PWSY, with 10.28% pre-weaning piglet mortality, 3.46% post-weaning piglet mortality, post-weaning ADG of 311 g/d, and post-weaning FCR of 1.76. Thus, in this phase, the mean production cost was EUR 45.14/piglet, including EUR 5.69/piglet with veterinary medication.



3.1. Evaluation of the Quick Scan Handling and Hygiene Calculator Indices


Table 3 shows the descriptive statistics of the evaluated farms for the 10 veterinary management and hygiene indices proposed. On average, the farms obtained a score of 56.12 out of 100. Generally, the highest scores corresponded to floor type and density in post-weaning rooms, pre-weaning handling, and health program indices, with means of 8.03, 6.87, and 6.28 out of 10, respectively (refer to Table 1 for a detailed description of the indices). On the other hand, the lowest scores were for temperature, ventilation, water management, and farm stockmen training indices, with means of 4.08, 4.32, 4.81, and 4.93 out of 10, respectively. In this sense, it is worth noting that only 4.3% of the farms have localized heating (with thermal floor or plate) in post-weaning facilities, and only 13% of farms implement a minimum (5–10%) ventilation program in these nursery rooms. Additionally, none of the farms offer performance-based incentives to farm stockmen.



Additionally, Figure 1 shows the scores of the veterinary management and hygiene indices, PWSY performance, and medication costs per piglet during the post-weaning phase for each farm. Eight farms (34.4%) obtained overall scores of less than 50 out of 100 using the quick scan handling and hygiene calculator, which is clearly a low score, meaning bad handling.




3.2. Correlation between Handling and Hygiene Scores and Productive Parameters


The Pearson correlations between the scores of the quick scan handling and hygiene calculator indices and the productive and health parameters of the farms are shown in Table 4. In general, the overall score of the calculator is significantly correlated with the main productive parameters during the post-weaning phase: FCR, mortality rate, and production costs per piglet (r = −0.442, r = −0.437, and r = −0.435, respectively; p < 0.05), and there is also a negative correlation with medication costs per piglet during the post-weaning phase (r = −0.414, p < 0.05). Finally, the overall score of the farms is highly significantly correlated with PWSY (r = 0.592, p < 0.01).



On the other hand, when evaluating the indices of the calculator independently, it is found that pre-weaning handling is positively correlated with PWSY and negatively correlated with the cost per kg LW during the post-weaning phase (r = 0.531 and r = −0.561, respectively; p < 0.01). Similarly, this index is also negatively correlated with the medication costs per piglet (r = −0.473; p < 0.05). Batch management and biosecurity are positively correlated with PWSY (r = 0.679 and r = 0.547, respectively; p < 0.01) and negatively correlated with medication costs per piglet (r = −0.536 and r = −0.619; p < 0.01). Furthermore, batch management is also negatively correlated with the cost per kg LW during post-weaning (r = −0.557, p < 0.01). Finally, the score obtained in farm stockmen training is negatively correlated with the medication costs per piglet and the piglet mortality rate during post-weaning (r = −0.432 and r = −0.436, respectively; p < 0.05).




3.3. Farm Groups of Productivity


Farms were grouped into quartiles according to their annual productivity (PWSY) (Table 5). The quartile of farms with the highest productivity (mean of 27.73 PWSY) obtained the highest mean overall score of the quick scan handling and hygiene calculator (mean of 68.23 out of 100) (p < 0.05). Similarly, this most productive group of farms also had better productive and health results during weaning, with a lower mortality rate during lactation (7.42%) and a lower production cost per piglet during weaning (EUR 22.31).



Likewise, these most productive farms also achieved better productive and health results during the post-weaning phase, particularly in comparison to the quartile of farms with lower annual productivity (20.20 PWSY), showing significant differences (p < 0.05) between Q1 and Q4 groups for medication costs (EUR 5.16 vs. EUR 7.25), post-weaning piglet mortality rate (2.91% vs. 4.93%), piglet production cost (EUR 42.12 vs. EUR 49.56), and cost per kg LW (EUR 2.14 vs. EUR 2.57).



When comparing the groups of farms based on post-weaning medication costs per piglet (Table 6), it is observed that the lowest overall score of the quick scan handling and hygiene calculator corresponded to the quartile of farms with the highest medication costs (mean of EUR 7.54), although differences between groups were not significant. On the other hand, farms with the highest medication costs (Q1) also exhibited the lowest annual productivity mean (20.78 PWSY) and the highest production cost per weaned piglet (EUR 28.02). Furthermore, this same quartile of farms also had the poorest productive and health results during post-weaning (p < 0.05), with 4.74% mortality, EUR 50.31 per weaner, and EUR 2.59/kg LW.





4. Discussion


The evaluated farms, with a mean annual productivity of 24.60 PWSY, have lower performance compared to the current Spanish mean (29.38 PWSY) [26]. Among the farms evaluated, only the most productive one, which achieved 28.72 PWSY, came close to these results. The studied farms were low-tech farms with poorer productive results; therefore, they have much room for improvement, highlighting the need to assess their husbandry, handling, and hygiene practices to improve these results. In this regard, the scores of the farms for the 10 indices of the quick scan handling and hygiene calculator (with a mean overall score of 56.12 out of 100) indicate that although 65.2% of the farms scored above 50 points, it cannot be ruled out that these farms may still have management and hygiene errors and shortcomings. Furthermore, in accordance with Liebig’s Law of the Minimum (also known as Liebig’s barrel), indices with low scores, such as biosecurity, farm stockmen training, post-weaning room temperature, or ventilation management, could act as limiting factors in ensuring proper handling and hygiene, which are essential for achieving good performance and health during post-weaning in the studied farms.



When evaluating these indices, the pre-weaning handling, with a mean score of 6.87 out of 10, is one of the indices with a better overall score. Thus, proper handling during lactation is crucial for the successful start of the post-weaning phase to ensure proper colostrum intake in the first few hours after farrowing [27,28,29]. Early access to water and feed enables lactating piglets to start consuming these as early as possible. It is important to offer feed frequently (at least twice a day) in a clean feeder to stimulate solid feed intake from the beginning of their lives [2]. However, 21.7% of the farms obtained a score of <5 points in this index, compromising the good start of weaning.



The mean number of post-weaning rooms per farm was 10.52. Nevertheless, 25% of the farms had an average number of post-weaning rooms below seven. This poses a challenge for implementing the all-in all-out veterinary hygiene principle for post-weaning batch management. Specifically, in cases where piglet production occurs in weekly batches, adhering to this hygiene principle requires 7 weeks of occupation with pigs [7] and 8 weeks of rotation to have time for cleaning and disinfection. Consequently, batch management had a mean score of 5.98 points, including crucial aspects, such as attention to smaller piglets or segregation by weight in pens to reduce hierarchical competition, which leads to significant differences in water and feed consumption and even pathology morbidity and mortality after weaning [30]. Segregating piglets by body weight is a common management strategy to reduce weight variability and facilitate pigs’ handling [31]. Therefore, in this study, segregation by weight has been considered as a best practice. However, the crucial factor lies in having a clear segregation criterion to minimize growth disparities during the post-weaning period. This could also be extended to piglet segregation based on litter or gender. López-Vergé et al. [32] pointed out that despite initial efforts to segregate piglets by weight at the beginning of the post-weaning phase, the coefficient of variation in piglet weight tends to rise, reaching levels comparable to piglets segregated by litter, due to an early socialization strategy.



Overall, the biosecurity mean scores were low (5.11 points), with 17.4% of the farms having values well below five. This low score is due to the lack of basic measures such as footbaths, isolation or sickbay facilities, proper cleaning and disinfection, and proximity to other farms or roads. These hygiene measures are essential to prevent the entry and spread of diseases on the farm. Currently, there are good internal and external biosecurity evaluation systems described by various authors [12,33,34,35], who demonstrated the importance of farm biosecurity measures in reducing antimicrobial consumption and improving production outcomes.



Regarding water management, 60.9% of the farms obtained a mean score below five points due to poor water quality, lack of chlorination or purification treatment, and the absence of good management practices. Drinking water must be clean, fresh, colorless, and free from microorganisms [36], and its good quality is indispensable during post-weaning [7]. In the feed management index, 30.4% of the farms score less than five points due to management errors, such as the lack of feeders with water or mash feed for piglets at early weaning, as well as the absence of rehydration measures during the first days. Implementing these management measures promotes early water and feed consumption, resulting in a better start and intestinal health of the piglet [37]. Additionally, a decrease in feed intake during the first week after weaning is strongly correlated with the risk of disease occurrence during this phase [38,39]. Furthermore, Raasch et al. [19] indicated that improving the quality or composition of feed or water is the most commonly implemented intervention on farms as an alternative to reducing antimicrobial use and improving consumption. In this sense, the design of the feeder also influences feeding behavior habits [40]; thus, O’Connell et al. [41] indicated that the dry multi-space feeder could be the most optimal feeder for weaned piglets in terms of performance and animal welfare.



The training of farm stockmen also obtained a low mean score (4.93 out of 10). However, this index is crucial for the proper functioning of any farm because trained and skilled stockmen know good animal handling and consider all possible negative and positive influencing factors [42]. Hence, it is important to provide clear instructions to workers, including critical points to check and a daily routine that facilitates their work [37]. Magallón et al. [43] emphasize the importance and effect of theoretical and practical training of farm workers on short- or medium-term productivity and indicate that by means of training, it is possible to increase the number of weaned piglets per litter by almost one in just one year. In addition, Spoolder and Ruis [44] pointed out some of the most important attributes a professional stockman needs: a solid technical understanding of what weaned piglets need; a sharp ability to interpret the signals animals give regarding their health and welfare status; and the ability to take action based on that information. Furthermore, proficiency in skills, such as understanding post-weaning targets and associating animal performance with their handling and health, is crucial, as they directly affect farm profitability.



The scores for the temperature and ventilation indices were also low, with only 30.4% and 39.1% of farms meeting the temperature and ventilation criteria, respectively. However, both environmental indices are crucial for maintaining productivity and reducing piglet stress and respiratory diseases during weaning [45,46]. Thus, post-weaning rooms should be heated to 28–30 °C for piglet entry, avoiding daily fluctuations and gradually reducing the temperature by 1–2 °C each week until reaching 22 °C at the end of the phase [7]. Additionally, room temperature also depends on the flooring and stocking density and recommends plastic slatted floors, which have lower heat loss compared to concrete floors [47]. On the other hand, in cold weather, it is important not to compromise ventilation in an attempt to maintain temperature. Always ensure a minimum ventilation flow while avoiding exposing the animals to cold air, and maintain a maximum air velocity of 0.15 m/s at the piglet height [7,48]. The type of flooring also affects air quality, increasing ammonia concentration with partial slats compared to total slatted pens [49]. In general, the goal of ventilation is to renew the volume of air in the weaning rooms, prevent respiratory pathologies, regulate temperature, eliminate harmful gases, and ensure the necessary supply of oxygen [7]. In this regard, there are many studies suggesting strategies and better facilities to improve the air quality of farms [7,47,49,50,51]. However, caution must be taken with newly weaned piglets, as they are highly susceptible to low temperatures and high air speeds [47].



Additionally, the Pearson correlations validate the usefulness of the quick scan handling and hygiene calculator, as the overall score of the calculator correlates significantly (p < 0.05) with the main productivity parameters of piglets during the post-weaning phase (FCR, mortality rate, and production cost). Thus, farms that achieved a higher score in the overall evaluation of management and hygiene indices had lower production costs and lower mortalities during the post-weaning phase. These results are in agreement with other authors [52,53] who linked the influence of different management factors to the productivity parameters of farms. Additionally, there is also a negative correlation with the medication costs per piglet during the post-weaning phase (p < 0.05), indicating that farms with higher handling scores have lower medication consumption. Therefore, the best way to reduce the consumption of antimicrobials is to guarantee good handling and hygiene to reduce the occurrence of diseases [17].



Furthermore, indices such as biosecurity, batch management, and pre-weaning handling correlate with post-weaning productivity and medication expenses. Thus, Postma et al. [35] evaluated the relationship between biosecurity, productive parameters, and antimicrobial use in four EU countries, concluding that good management practices and biosecurity measures are factors that impact antimicrobial consumption and productivity parameters.



On the other hand, the indices of floor type and density, ventilation and temperature of the post-weaning rooms, and water management do not show significant correlations with the studied productivity and health parameters [47], indicating that these management and hygiene indices influence the mortality rate and the productivity during post-weaning. Additionally, some authors propose other management measures or factors [11,13,14], such as the age of the building, to evaluate the air quality and its bacterial load or suggest fewer piglets per pen, which could be included in future versions of this quick scan calculator.



When comparing farms according to the quartiles of annual productivity and cost of medications per piglet, it is observed that farms with higher annual productivity also achieve better productivity and health outcomes during the post-weaning phase of the piglets. These results align with a study conducted by Pierozan et al. [54], where they indicate a parallelism between productivity increase and the improvement of management practices, biosecurity measures, and handling techniques. Although PWSY is linked to the pre-weaning phase, annual productivity is the parameter that best reflects farm efficiency [55], so it was considered relevant to compare farms according to their level of efficiency based on this parameter. Hence, these results demonstrated that farms achieving good results during weaning also perform well in the post-weaning phase, with lower post-weaning mortality, reduced medication expenses, and lower piglet cost.



On the other hand, the group of farms with higher costs of medication per piglet had poorer productivity and health parameters. Although the use of antimicrobials in farms is currently being reduced, the relationship between the use of antimicrobial drugs to improve farm production has been recognized for decades [56,57,58], especially in swine production [59,60,61]. Therefore, efforts should continue to be made for their control worldwide, as a recent study confirms an association between the use of antimicrobials on farms and their resistance in humans [62]. Additionally, the results obtained are in accordance with Diana et al. [5], who indicate that improvement in management practices can reduce antimicrobial use without significantly affecting the productivity and health outcomes of the farms.



Finally, the possible margin of error in the design of this quick scan calculator would be compensated by the high number of indices evaluated (10), their low contribution to the total score (maximum of 10 out 100 per index), and how evenly that contribution is distributed within different management factors (from four to eight per index). Additionally, this quick scan calculator does not require animal-based measures, so it is quick to use and avoids animal manipulations. Overall, this quick scan handling and hygiene calculator has been designed to assess routine practices within a farm. However, its functionality may be constrained under conditions of severe disease. For example, in the event of a disease outbreak, both production and health parameters would be profoundly affected, even with appropriate piglet and facility management. Additionally, some indices are overly simplistic: the health program index only considers two PRRS status situations; the assessment of biosecurity does not differentiate between internal and external biosecurity; and the evaluation of water quality does not take into account the results of the periodic analyses (it only considers the fact of analyzing water as a first step for its hygiene). To address these issues, a more comprehensive version of the calculator could be developed; however, this would necessitate a significantly larger questionnaire, compromising its aim of being a quick and user-friendly tool for farmers and technicians. For a more complete evaluation of some indices, there are other questionnaires; for example, Pitkin et al. [63] for PRRS, Pritchard et al. [64] for biosecurity, Edwards and Crabb [65] for water management, or the wean to finish guidelines of PIC [66] for ventilation and other issues.




5. Conclusions


The proposed quick scan handling and hygiene calculator allows us to evaluate a wide range of management and hygiene aspects of farms that influence their productivity, costs, health, and pharmaceutical consumption. Improving handling and prevention are the basis and key steps toward reducing the use of antimicrobial drugs. With that aim, each farm should start by addressing its indices with the lowest scores. Likewise, for an effective improvement in management, clear instructions should be provided to farm stockmen, promoting their training.



This calculator can be useful for benchmarking purposes between farms and within the same farm to analyze progress and improvements and avoid animal manipulations to evaluate animal welfare. Additionally, although the factors comprising each index have a limited impact on the final score, they could be corrected after testing the calculator on a larger number of farms with benchmarking methodology. With such correction or calibration, the correlations between the calculator’s index scores and productivity and health parameters should increase, bringing the calculator closer to an accurate assessment of farm reality and improving its utility; however, the aim of this first proposal of the calculator was not to adjust its factor scores to fit those correlations.
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Figure 1. Veterinary management and hygiene indices scores per farm obtained with the quick scan handling and hygiene calculator, number of piglets weaned per sow per year, and medication costs per piglet during the post-weaning phase (N = 23). 
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Table 1. Indices and management factors of the quick scan handling and hygiene calculator.
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Indices

	
Management Factors






	
1. Pre-weaning or lactation handling

	
Handling practices to ensure adequate piglet colostrum intake




	
Age of piglets during weaning (three categories)




	
Early water and feed intake during lactation




	
Viability of weaned piglets to have a good performance in the post-weaning phase




	
2. Batch management

	
Homogeneous batches (same number of farrowings/week ±5%)




	
Careful attention to smaller piglets




	
Piglets are segregated by weight into different pens




	
All-in/all-out system




	
3. Biosecurity

	
Foot baths at the weaning room entrance or boot change




	
Quarantine for external replacements




	
Independent isolation pen or sickbay with special conditions for sick animals




	
Proper cleaning, disinfection, and sanitary breaks between different batches




	
Independent slurry pit for each post-weaning room




	
Change in clothing and boots for visitors




	
The distance to other farms or roads is greater than 2 km




	
Adequate rodent control program




	
4. Water quality and access (water management)

	
Adequate water flow (drinkers: minimum 1l/min)




	
Chlorinated water or water with potabilization treatment




	
Periodic pipe cleaning (biofilm removal)




	
Cleaning water tanks as part of the all-in all-out process in each post-weaning department or room




	
Annual microbiological water analysis




	
Acidification of water in the first days of post-weaning




	
Correct number of drinkers (≥1 drinker per 10 piglets)




	
5. Feed management

	
Morning weaning to reduce piglet stress and facilitate feed intake in the first hours




	
Adequate feeders for early feed intake after weaning (for instance, plate feeders)




	
Appropriate feeder design and space per pig




	
Gruel feeding during weaning (to create a liquid feed)




	
Rehydrating sources for piglets during weaning




	
6. Health program

	
Swine dysentery negative




	
PRRS status of breeding sows’ herd (negative or positive with piglet vaccination)




	
Monitoring and control of causes of death




	
Adequate adaptation program for gilts




	
Piglet vaccination against Mycoplasma




	
Piglet vaccination against Circovirus




	
7. Farm stockmen training

	
Clear instructions and objectives are provided




	
There is a performance-based incentive policy




	
Periodic training activities are conducted




	
The stockmen regularly receive information on weaning results and assess these




	
8. Post-weaning room temperature management

	
Adequate thermal insulation




	
Type of heating systems




	
There are temperature regulators (three possible categories are considered) and records




	
9. Post-weaning room ventilation management

	
Type of ventilation




	
A ventilation control system exists




	
Minimum (5–10%) ventilation of air is ensured or programmed




	
Homogeneous air distribution exists




	
10. Floor type and density in post-weaning rooms

	
Percentage of slat surface and bedding




	
Material of slat floor (three possible categories are considered)




	
Correct densities (≥0.1 m2/10 kg live weight)




	
There is an available area of solid floor without roughness











 





Table 2. Descriptive statistics of the farms’ productive and health parameters (N = 23).
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Productive and Health Traits

	
Mean

	
SD

	
Min

	
Max

	
Percentiles




	
25

	
50

	
75






	
Number of reproductive sows

	
704.30

	
364.42

	
187.00

	
1502.00

	
404.00

	
690.00

	
862.00




	
Number of post-weaning rooms

	
10.52

	
5.48

	
3.00

	
26.00

	
6.00

	
9.00

	
14.00




	
Number of piglets weaned per sow per year

	
24.60

	
3.20

	
15.32

	
28.72

	
22.61

	
25.38

	
26.31




	
Pre-weaning piglet mortality rate (%)

	
10.28

	
4.37

	
0.78

	
18.27

	
6.78

	
9.39

	
14.49




	
Piglet weight during weaning (kg)

	
5.67

	
0.18

	
5.47

	
6.06

	
5.51

	
5.60

	
5.77




	
Cost of weaned piglet (EUR)

	
24.69

	
3.60

	
21.43

	
38.19

	
22.37

	
23.66

	
26.37




	
Average daily gain during the post-weaning phase (g/day)

	
310.78

	
38.71

	
257.80

	
395.01

	
279.51

	
310.69

	
342.77




	
Feed conversion ratio during the post-weaning phase

	
1.76

	
0.16

	
1.20

	
1.95

	
1.67

	
1.78

	
1.89




	
Medication costs per piglet during the post-weaning phase (EUR)

	
5.69

	
1.44

	
4.28

	
10.79

	
4.77

	
5.27

	
6.17




	
Post-weaning piglet mortality rate (%)

	
3.46

	
1.47

	
1.35

	
7.49

	
2.60

	
3.00

	
4.05




	
Total cost per piglet during the post-weaning phase (EUR)

	
45.14

	
4.70

	
39.69

	
56.94

	
41.90

	
44.10

	
46.74




	
Cost per kg of live weight of piglet during the post-weaning phase (EUR)

	
2.33

	
0.31

	
2.05

	
3.07

	
2.12

	
2.22

	
2.40











 





Table 3. Descriptive statistics of veterinary management and hygiene indices scores obtained with the quick scan handling and hygiene calculator (N = 23).






Table 3. Descriptive statistics of veterinary management and hygiene indices scores obtained with the quick scan handling and hygiene calculator (N = 23).





	

	
Mean

	
SD

	
Min

	
Max

	
Percentiles




	
25

	
50

	
75






	
Pre-weaning handling measures

	
6.87

	
1.67

	
3.75

	
9.17

	
5.42

	
7.08

	
7.92




	
Batch management

	
5.98

	
2.69

	
0.00

	
10.00

	
5.00

	
5.00

	
7.50




	
Biosecurity

	
5.11

	
1.30

	
1.25

	
6.25

	
5.00

	
5.00

	
6.25




	
Water quality and access (water management)

	
4.81

	
1.78

	
2.80

	
8.40

	
2.80

	
4.20

	
5.60




	
Feeding management

	
5.74

	
1.94

	
2.00

	
10.00

	
4.00

	
6.00

	
6.00




	
Health program

	
6.28

	
1.87

	
0.00

	
9.00

	
6.00

	
7.00

	
7.00




	
Farm stockmen training

	
4.93

	
2.22

	
0.00

	
6.67

	
3.33

	
6.67

	
6.67




	
Post-weaning room temperature management

	
4.08

	
1.89

	
1.19

	
7.50

	
3.33

	
3.33

	
5.83




	
Post-weaning room ventilation management

	
4.32

	
2.59

	
1.00

	
9.27

	
2.75

	
3.00

	
6.83




	
Floor type and density in post-weaning rooms

	
8.03

	
0.73

	
6.02

	
8.75

	
7.50

	
8.04

	
8.75




	
Farm overall score for the quick scan handling and hygiene calculator

	
56.12

	
10.12

	
37.65

	
76.76

	
49.73

	
54.88

	
64.36











 





Table 4. Pearson’s correlation coefficients 1 between the indices of the quick scan handling and hygiene calculator and the productive and health parameters of the farms (N = 23).






Table 4. Pearson’s correlation coefficients 1 between the indices of the quick scan handling and hygiene calculator and the productive and health parameters of the farms (N = 23).
















	
	Number of Piglets Weaned Per Sow per Year
	Cost of Weaned Piglet
	ADG 2 during Post-Weaning
	FCR 2 during Post-Weaning
	Medication Costs per Piglet during Post-Weaning
	Post-Weaning Piglet Mortality Rate
	Total Cost of Piglet during Post-Weaning
	Cost per kg of Live Weight of Piglet during Post-Weaning





	Pre-weaning handling measures
	0.531 **
	−0.396
	0.036
	−0.322
	−0.473 *
	−0.490 *
	−0.515 *
	−0.561 **



	Batch management
	0.679 ***
	−0.494 *
	0.14
	−0.283
	−0.536 **
	−0.477 *
	−0.656 ***
	−0.557 **



	Biosecurity
	0.547 **
	−0.134
	0.065
	−0.453 *
	−0.619 **
	−0.455 *
	−0.473 *
	−0.273



	Water quality and access (water management)
	0.157
	−0.204
	−0.168
	−0.124
	0.141
	0.309
	−0.179
	0.024



	Feeding management
	0.19
	−0.107
	0.254
	−0.26
	−0.049
	−0.11
	−0.177
	−0.071



	Health program
	−0.199
	0.295
	0.308
	−0.325
	0.089
	0.108
	0.213
	0.175



	Farm stockmen training
	0.389
	0.012
	0.344
	−0.137
	−0.432 *
	−0.436 *
	−0.147
	−0.169



	Post-weaning room temperature management
	0.393
	−0.055
	−0.167
	−0.195
	−0.097
	−0.239
	−0.21
	0.122



	Post-weaning room ventilation management
	0.301
	0.078
	−0.304
	−0.218
	−0.162
	−0.286
	−0.152
	0.095



	Floor type and density in post-weaning rooms
	−0.085
	0.236
	−0.173
	−0.063
	0.167
	−0.058
	0.248
	0.219



	Farm overall score for the quick scan handling and hygiene calculator
	0.592 **
	−0.182
	0.086
	−0.442 *
	−0.414 *
	−0.437 *
	−0.435 *
	−0.228







1 Significance of the correlation coefficients (two-tailed test): *, **, and *** significant at p ≤ 0.05, p ≤ 0.01, and p ≤ 0.001, respectively. 2 ADG = average daily gain; FCR = feed conversion ratio.













 





Table 5. Means (standard deviation) of productive parameters and the overall score of the quick scan handling and hygiene calculator by farm quartiles based on annual productivity (N = 23).
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	Q1. 25% of Farms with the Highest Annual Productivity
	Q2 and Q3 (50% of the Farms)
	Q4. 25% of Farms with the Lowest Annual Productivity
	Total





	Number of piglets weaned per sow per year
	27.73 a (0.88)
	25.29 b (0.74)
	20.20 c (2.70)
	24.60 (3.20)



	Farm overall score for the quick scan handling and hygiene calculator
	68.23 a (8.22)
	52.83 b (5.22)
	50.04 b (9.16)
	56.12 (10.12)



	Mean number of reproductive sows
	714.83 (512.55)
	808.00 (318.39)
	503.67 (216.32)
	704.30 (364.42)



	Pre-weaning piglet mortality rate
	7.42 a (3.74)
	9.54 a (3.43)
	14.51 b (3.73)
	10.28 (4.37)



	Piglet weight during weaning (kg)
	5.63 (0.16)
	5.65 (0.17)
	5.74 (0.24)
	5.67 (0.18)



	Cost of weaned piglet (EUR)
	22.31 a (1.24)
	24.38 ab (1.63)
	27.64 b (5.73)
	24.69 (3.60)



	ADG 1 during the post-weaning phase (g/d)
	322.84 (44.70)
	300.16 (32.56)
	318.19 (44.58)
	310.78 (38.71)



	FCR 2 during the post-weaning phase
	1.70 (0.06)
	1.80 (0.11)
	1.73 (0.28)
	1.76 (0.16)



	Medication costs per piglet during the post-weaning phase (EUR)
	5.16 a (0.53)
	5.13 a (0.56)
	7.25 b (2.06)
	5.69 (1.44)



	Post-weaning piglet mortality rate
	2.91 a (0.79)
	2.96 a (0.89)
	4.93 b (1.94)
	3.46 (1.47)



	Total cost per piglet during the post-weaning phase
	42.12 a (2.49)
	44.38 a (2.31)
	49.56 b (6.69)
	45.14 (4.70)



	Cost per kg of live weight of the piglet during the post-weaning phase
	2.14 a (0.11)
	2.31 ab (0.28)
	2.57 b (0.38)
	2.33 (0.31)







1 ADG = average daily gain; 2 FCR = feed conversion ratio. a–c Values within a row with different superscripts indicate significant differences between groups (p < 0.05).













 





Table 6. Means (standard deviation) of productive parameters and the overall score of the quick scan handling and hygiene calculator by farm quartiles based on the cost of veterinary medications per weaner (N = 23).
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	Q1. 25% of Farms with the Highest Cost of Medications per Piglet during Post-Weaning
	Q2 and Q3 (50% of the Farms)
	Q4. 25% of Farms with the Lowest Cost of Medications per Piglet during Post-Weaning
	Total





	Medication costs per piglet during the post-weaning phase (EUR)
	7.54 a (1.72)
	5.29 b (0.27)
	4.58 b (0.19)
	5.69 (1.44)



	Farm overall score for the quick scan handling and hygiene calculator
	49.90 (9.07)
	59.64 (10.85)
	55.88 (7.67)
	56.12 (10.12)



	Mean number of reproductive sows
	565.33 (263.65)
	793.00 (434.40)
	680.67 (310.28)
	704.30 (364.42)



	Number of piglets weaned per sow per year
	20.78 a (3.42)
	26.15 b (1.57)
	25.59 b (2.16)
	24.60 (3.20)



	Pre-weaning piglet mortality rate
	13.03 (3.70)
	8.60 (3.74)
	10.61 (5.19)
	10.28 (4.37)



	Piglet weight during weaning (kg)
	5.72 (0.26)
	5.68 (0.16)
	5.61 (0.15)
	5.67 (0.18)



	Cost of weaned piglet (EUR)
	28.02 a (5.42)
	23.78 b (2.03)
	23.02 b (1.05)
	24.69 (3.60)



	1 ADG during the post-weaning phase (g/day)
	312.73 (48.45)
	313.27 (43.45)
	304.26 (20.01)
	310.78 (38.71)



	2 FCR during the post-weaning phase
	1.72 (0.27)
	1.76 (0.10)
	1.79 (0.14)
	1.76 (0.16)



	Post-weaning piglet mortality rate
	4.74 a (2.13)
	3.07 b (0.90)
	2.91 b (0.83)
	3.46 (1.47)



	Total cost per piglet during the post-weaning phase
	50.31 a (5.83)
	43.81 b (2.72)
	42.41 b (1.92)
	45.14 (4.70)



	Cost per kilogram of live weight of the piglet during the post-weaning phase
	2.59 a (0.36)
	2.30 ab (0.29)
	2.14 b (0.08)
	2.33 (0.31)







1 ADG = average daily gain; 2 FCR = feed conversion ratio. a–b Values within a row with different superscripts indicate significant differences between groups (p < 0.05).
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